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*<D2 5X!{C*W**»eaiB[%0. 1 1 q- 1 • cm" 1 
~0. 3 OQ" 1 • cm" 1 ^ 4 0"C(CteWS*S**X2 
aH£tSt£9. 0 X 1 O-'cc- cm/(an J • sec • cmHq) ~ 
2 4. 0X1 O-'cc- cm/Carf • sec • anHg) , 4 0"C 
lCisVZM%tfZ&&Qm.Z 5 . Ox 1 O-'cc- cm/(an 
1 ; sec • anHq) ~1 1. 0X1 0"'cc- an/Caif • se 
c • anHqX 1 0"0SS%~2 5 0 
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■wtb ( i ) &v™2tizm&Lmzmtz>7 v 
m&&vfimti> hKzt±bic25 -c-c<DnM.mg. 

ifiO. 1 1 Q" 1 • cm" 1 ~0. 3 OQ- 1 • cm-'-C* 
0. 4 0TIK*m**f&#*j§$^#9. OxiO"' 
cc- an/(aif • sec • anHg)~2 4. 0X1 O-'cc- cm/* 
- C (CF 2 -CP*) l- (CF 2 -CF) J - 

I 

(0CF 2 -CF) 
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2 

(an 1 • sec • cmHq) 4 0°CtCfcW£gS&#.* 

j§3a&&*<5. OX 1 0"'cc- cm/Can 2 • sec • cmHg) 
~1 1 . 0X1 O-'cc- an/Ccrf • sec • anHq) V$> 
0, 0 0»S%?rfii-C2 5 0*fi%«:SA 

Utl] 



,-o- (CF 2 ) ,-so,h ( i ) 



CF 3 

(S*x = 0. I*fctt2 : y=2*fctt3 ; L/m= 

0 - 1 0 ©jE*) [11*31 6 J h >3&B@H!m*ife©Ht*mfl 

[fs*^2] 0 7fis%-2 5 0fis%© wii*«]a-r*-f*>saMiK:*5i>r. c©-f*>san 

«B"C**Ct*»ft<fJ-*l»*3HlE«©^nh>X 20 M*STI2 (2) £Tii*3ft*»>)iBmffi**r*:7 * 

MQ»fttt*^4*>&ftM. 3R««^»tm*6ftO. 2 5W©Wl£«0WJO. 

[M$H3] Stlt*sil0 0g/eq-7 00K 1 1 Q- • cr'-O. 3 0Q" 1 • cm-^D, 40 

/eQ©«Hr**C£*8*£r5l*l«l*fc»2 ^K*»4^^jHMHtoW9. 0 x 1 O-'cc- cm/ 

IEiS©:/n h>SaMffiMM4Wfcffl^4->^ML (of • sec - cmHq)~~2 4. OX 1 O-'cc an/(crf • 

m#m4] Jf»tf5 0 m m~5 00 iimCIir* sec • anHq) "^*0. 4 0*CtC*jW*WR^ailflk«[ 

•SCi^r^Sit-r-SW^Sl *fct3:2iBtS©7"n b >3£ #5. Ox l O-'cc- cm/Catf • sec • cmHg) ~1 1. 

tmmmmmm A * Ox l O-'cc- cm/Can 2 • sec • anHg) V$>*), 

[tl«3I5 3 *3Ut*Kini6<cWliSW«:J:»)100 *«4 0«t*>i51 0 0M«-C*aci*»«£-r4^ 

Sfc«2IBtS©7'D H>$^Mj^®ffeffl'f*>3?^30 [ft 2 1 

- ( (CF 2 -CP 2 ) l (CF 2 -CF) J - 

I 

(0CF 2 -CF) ,-0- (CF 2 ) r-S0 3 H (2) 



«*x= 1 $/c«2 ; y = 2$/c«3 ; L/m = 0- 
1 0©IE&) 

[000 1 ] 

m?i©m«Kaops)g <t o r &e <* n s -f * 

[0 00 2] 



ac;H{«i^«i?iii«fc»*3*i4. c©5 

ft, fflHUW 1 0 0 •QHT£fi< r **©****- 

c£*»6. «&£©*». wiifmitw 

[000 3] CCt, ^nh >&NHZj£#«tttt. A 



(3) 

3 

fsmmm emu**) ^©^xstumgra 

mrfei orffiBf* fc©r**. 
[0 0 0 43 W*. -#©#xt£l«»cfci,»Ttt. jK 
ttoitfbtcJ^ci h> <*»-f*» £m*i*£ 
D. C©7nF>ttY*>$^fc*£*t,rtt;&©# 

i*si60'c**4jafr-5. c©Nf. -#©#*«»* 10 
s-c£cfc*w *m*BB**iki/Tft#©#;* 

ft*. 

[ 0 0 0 5 ] t ©<k 5 (c. 7*n h y$BMgymWbtc 
fct^T, ^*>3sc^B7 - nh>£fi2§T*/c&©®g 

nio-cfMrrsfco-c***. *fc. j*y$&m® 
iWiiaiatWK—ftiKiKttor^a. *©&*>. 

i>fc«>©Pi«i ^©ssafcwr*. 

t o o o 6 ] coj: ^ tt?u v i't&mmn'&<m<o 

■*■*<: £***sft*#. mmtox<mm%!S.tz 
[0007] st5fe©7-n h >$&mmmmmtc®m2 

WM.fcf.jfOttH© rt7^> (3&1SMSD J m 

nmmicntimmn<osM\t. are. &*its$^T 
too . 6f*©yn f >3awesias»«*«:ttflasnti,» 

iras© rt7^> (awss) j ^©^©-y* 

*\ msmwm< . +»<tm**«»6nr«*tt«>^ 

<5T Uc 0 , «fi^t*MW*#**lHHB©*/*©5 
jS*fliS § ftfc 9 1 * Wn fc * o fc. 

C0008] juttttctt* jwttt«*r*«-rs 4. 4 
* >g&ii**WT * msvffietic «t * x * >u*-- o x** 



4$gI¥6-342 66 5 
4 

**§£fc*^fc. &&tiffiF&M86 2-50075 9# 
Ktt. Sttttf 1 0 0 0 g/e Q«T^*ffltt!tt*# 
»>i«4«^NM*IW*t,ri»s. «*cc. t©-f* 
>SaftHttl 1 omh©f»Kto»T*ikl«MW© 
«ftfc*rtt***«. 1 0 0 mFr*W«*4 urff 

8(l2#Sl©^©ilMm?6ffl©^*>3^liiL,r« > « 

attfc©ii*#*tt*ofc. 

[0 00 9] #K§¥4-3 6 6 1 3 7-SHCB. SfiSS 
*700g/ea-l 000g/eqTg*$3 5ff 
1 0 0MK©-f *>2SW*IK*3ft"a»*. c 
©4*>3£fflKco(,»TB. *«gBE©ft***wot: 
Bt>**. ^Klat mgg©fiJE^^iSi LT^jn 

t b -CS® * fc © i BS A ft:* -9 fc. 
[0 0 10] 

[*MI§«*HfcU«fc5i-J-*IHI] C©<fc5Ja>-r*l©4 
*>3S&Mfc. fl£HttifetCJlb>*tCU:. HMt£L?i&K 

flt ^jKlflHK. S^*$«rWWftlEHF , 5(C|!g^-r 

[0 0 1 1 ] 

(c, *^W©^nh>3^l^iiiif4m?feffl-f*>3^ilS 
B. «BJlfioPlWiLr^nh>3a!M©«f4Wlfe* 

tib ( i ) s-cmSftatMiEMMaiff-r*? ^jrjr 
s^fttt^* 6 ft * i 4 «> k. 25 -c-c©mmejsa* 

0. 1 1 Q" • cm-'-O. 3 OQ" 1 • ci-'tiO, 
4 0 •CC©*3R^ajft(S«* 9 . 0 x 1 0 cc- an/ 
(cm 1 • sec • anHq) ~2 4. 0X1 0"'cc- cm/(an' • 
sec • cmHq) tr&O^ 4 0 , Cr©MJR#Xj8i!{fc$* 
5. Ox 1 0"'cc- an/Can 1 • sec • cnHg) ~1 1. 0 
x 1 0" 5 cc- cm/Ccm 1 • sec • cmHq) -C*0> ^*$* 
4 0»S%~2 5 0»«% (x= l$fcB2©ii^) t? 
^f(Cl 00Sfi%?rei250fifi%K:S.^Ci 

*««4-r*fc©r**. 

[0 0 1 23 

Mb3] 
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- ( (CFj-CF,) l (CF 2 -CF) J - 

I 

(OCP 2 -CF) 



[0 0 13] (SC*x = 0. lffc«2 ; y = 2$/c« 
3 ; L/m = 0~l 0©iE&) 10 

?&&(£&*> f F77W0I?U 

>©#*4Kj£3tf*£-f *4nc*y-?-£ 
#ffi?iteffiJ44feK:{±j£#. »UfcSttT?-h97**n 

[00 14] 
[ffc4] 
(CF,=CF) 



(0CF 2 -CF) „-0- (CFi) ,-SOiF 
I 

CF 3 

[0 0 15] (SC*x = 0 > \ttdt2 ; y = 2ttc\t 
3) 

C © J: 5 ft * y v - 4 h ^ 7 )l * o x 5 1 1> > i © KJS 
■©•tetc£9S«M*»wt>ac4#r*a. ccr 30 

x. y©fil«IIS!-C&S. ttc, L. m, L/mtt. *J 

U>(Cft*TSSP»i. ±E©* 3»» 
4©¥iW«c#^££^-ffc©#L/m-C&9. -SSP 
ft<Dtk%7jkt fc©*iLimr$.S. Cft6 
©ffitt. 0<L/m* 1 0 4ft 9, >W»<>d*tl*. 
X> L/m^ S«M*»fig'S-SC4K:J:-aTfeW# 

-ess. ccTMt9 4*>*aw©s«wutt. ie 

bX^ho 40 
[0016] *te*»H©-f 2 5 'C-C© 

msie^g, 4ow©**#*^fl*4i*#xji 
am R&«**«nOTB©«H"e* s c 4 *1#$4 ? 
**>©-<?£>.*>. *iM!aets. &8©-f *>£&)£©«? 

ST4CiJCJ:»>. Kl>fcC4Kl a tm, 55*C©^ 
9!*£fiR3tffcfc©r**. fBttE##* 50 
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,-0- (CF a ) ,-SOsH (1) 



OS 419^^6*1**5. 1 a t m~-2 a t mgg© 

5 &^££&#-C* /ctf *> 0 "Cft < . 5 a t m«±©ftl 
ET"C«Mttfl#*1- W*[6J±?:S -5 C 4 

**rss. 

[0017] C©J:S«rt!ltt©|flH£tt. *»98©-f*> 
gfclgas, ^Ph>^JjySS«*f®l!!(c4sWiPBg4L 
r«nfc4>©-C*S4 4i{c. mfKS4L-C4>ffinfc4> 

©4^sj:^(cgs§n/c*>©-c*o > *m&twc* 
*«ttWx»*Rt»«stifcfc©"r**. *§mv>4*^ 
3^K*tt£ra&^©ftfHK£a&U. «T©<k 
3 ft *>©?£>*., 

r2 5'C{C*JW*m»e«S: 0. 1 1~0. 30Q" 
• c m- 1 J 

a«H?Jt4LTfcttttJ*»lf>fe©4ft*. *t/t. 2 5 
■ClCfcW 4 <f * >£&H©m»££K*5 0 . 1 0 Q" 1 • 

<&Tt&*&1fi&ti>lUb, 0. 1 1Q- 1 • ci-'H 
±. Sf*L<«0. 1 8 Q" 1 • c m- l feLhv Mtt«F£ b 
<«0. 2Q- 1 • cm-'felliti. 
[0018] CftKfcfl/T, y *>£&K©m£i£igg 
**£D;*:t<f S4. Ji©SWt*HSTr*4tO^» 
ZLX. 2 5°C&CfcWSy:i->£&&©S 
St£i*S*iO. 3Q-* -cm-'OT, »£L<«0. 2 

ns4'{gTu&oc4*i. xgmmmvmticxQfttP 

UOWcm 9. 0X10"'- 
2 4. Oxi 0"'cc- an/Ccm 1 • sec • cmHcO J 4 T4 
0X!«:*tJiBHR#^ailfl5»-: 5. 0X10"-1 
l.Oxi 0-'cc- anAcm 2 • sec • aiHq) J 
-f*>3fiaftll©IH«4l/r©tttt*#«r*4. -f*> 
3&K©#XjgjS&tS[**lii-f C 4 $ K ft < . 

©»E5J6©fl!!«:*JR©«<tSl6*n»«:iBc»), tm 

fS©fe&4>*£. 

[0019]^ Lx*§m%m<Dmit<c J: 0 . 4 0 "CCC 

*»W***^aaflHRtt2 4. Ox 1 0-'cc- cm/(an 
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1 • sec • cmHq) OTt*0. 4 0°ClCi5V2>m&Z 
SiK^* 5 11. 0X1 O-'cc- cm/Ccrf • sec • cmH 
g) WTT&Si. #(c*Sftlsl»*£t;ftt». 

S3 *iH65fS#il3E ft < ft >) . «B4«fe©titf)#rtiB 

«:fiT-rs<«iS]fe*So cote®, mmm^otiz® 

10 

[0020] ##BB©«te. *JR*f*8ififli&©TI8£ 
l/TW. 4 0*CtCtel>T9. Ox l O-'cc- an/Can 1 • 
sec • anHg) ULhT*™*. COi^ftCi^C^ 
(DTVf $ b < . 11. 0 X 1 O-'cc- an/Can 2 • sec • 
anHg) J£Lk#U:»tt?*0< 13. 5 X 1 0 ''cc- an/ 
(an 2 • sec • anHg) llh^g^LCiCiWo 
/Co K£#*©8£6l^«©SE&TTIE<bl,Ttt t 8 
3t^»*S4 0 , C(CfeC>-C5. 0X1 O-'cc- an/Can 1 • 
sec • anHg) fiLhr*fttfmWCjff*L< . EK7. 0 
x 1 O-'cc- cm/Ccm 1 • sec • anHg) yLkV$>&. 20 

r^*$4 oss%~i o om%j <t ri ooss% 

£11*2 5 OfiS% J 
*>3SaMl©«*»*JfirfiF S ilBIM»*3R©E** 

«*>**>»)»* l/< ft t». #*$£4 0Sfi% 

£Lk. »*1/<»1 OOSSKfciB*.. 3 
tt 1 0 7 ttXHi. 3 6(C<fc 0 ft* L < » 1 2 5*S 
%M±ttZ 30 
c©J:V.r£*$tc-fSC jtttt«jfe<c/Bi>ft: 

c©ss<tLTtt. 3**tf*&iiK 
is< . * y v-©«ajwi«jtt >f *>£&ii£jiiR-f s 

4^*>a^rt©**fcD*»#L**<tt9. 
ITC©JteM>*fi#£Dftl»fc»£JE£3t.S. 
[0 02 1 ] t/#»L£*$#2 5 0%J£U:{C feSr-S 

&©®K*51§< ftSO. KSWX^SRtf*©-** 
>£SSM£MT£S#m$K^A"f *ft£3ltt 40 

»**»)«< &&&t>«fifc*ofc. x. lira© J: 5 

(C, 40 •C(Ctolt4*3R^ail«tt* 2 4. 0 x 1 0 
"'cc- on/Con 2 • sec • dnHg) fe(T. 40'CK:*WSK 
JR#Xfijll#&«r 1 1. 0X1 O-'cc- an/Can 1 • sec 
• anHg) «TKT* C i fedW"C*4. *t/C. 
«$©*&©£& C ©«fc 5 ftfe£#4 D ft t, >*:&©£ 
**£t/Ttt. 25 0%HT*13T*4CiAWo 

[0 02 2]#tc. UESC (i) ccfct,>-cx = o-c«. 
i o o MxefTTft s 4 . < so 
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Tfe. fclc^3*8WfcJW©#*£t,. *jR«MWx 
£ l/T. 1 a t mt^«ttfHftSttfc*£. HWffi 

< fts©r»t l< fti^. c©s*tt. Batcss**/ 

fflr©H@££«:. «*,tf. Mrt-c*#©&«i#LK:< 

i>9©-f*>5awi©^p«iK:fi*-r*ffl6*>©K» 

[0023] t'fc. x=0©«te£x = 1 &tM2<Dm 

£vttM?6t. ^-©^fifis-cftntf. XV?- ft 

-f©«Hi©fiS#x = 0©#^lVfca«H*tt-f 

7^*-©-y--rx*i/hs<ftSo -?-©fc«)^*^fex = 

IS fctt 2 ©fe©<fc *) fi< . *Sl£Sl£*#;t©jgfl* 
fe^/hS<ft4«ia.**44»3eStiS. Ltc&r> 

r. #{cx = o©»^«. asftwwaa«:j:0-f*> 

£&&©£*$£ 1 0 0%£S;lT 1 0 7 KfcLfcKft* 
<t5K§SSIU *«£Sltt*:tf*©ait**»T*<!& 

<ft5«i^*s*sfc*wt?ft<. ^a»s^#<fto-r 

#fTg&£«tt©ffi-Cfe**JK:ft S£#*. 6ns. 

[ o o 2 4 ] x. «sofc«B4«»w**i»j:9 i-rn 

«*ts*»©im«*»£ < . <f *>sawiwatt«i 
(eft o cc < < . # xaj§flHR*ra£^fcttt^<fc 
ay>ft<fts*we**£**i oo %£«*.*££# 

[0 02 5] *JMB«C*JC»Ttt. -f* >S8lll©3Sa 
*&LTttWcRS<Sftfclf»*«. 1100g/eq-7 
0 0g/eq*5^t?$>0. MK*f*0<«1 0 80 g 
/eq~8 0 0g/eq©JSffi-r*S. SS«S*S^^ 
^©IS*^iSa)J:^iLTfe-rr>2afea©ffi 

flbwfiofc*. 4>s-Sfei±©^*$^c■rs©«Bll•c , 
*o. «ROittfc3i55©"c^wr**. xssas* 

fil>i. SiL-CMJt-rSI^. Jj£Jitt*5S<^l«ftfe© 

[ 0 0 2 6 ] #>< or*»w©nil«:*n,»Ttt. 

z y . K^ao'*^©*'xsa$ 

Mk m** fe«*ttccr <• tifciSttffift^mffl^R 
iUT. fflHKt>A:0i«B.*ft«fi««!*»iafC*4. 

[0027] -f*>^^ig©mme«s. ymnzmm 
^s*fc^*>s««ss*ffi3wa«-c c© 



(6) 

9 

[0 02 8] £#Wfctt. A *>Sdft«**ALTl>«t 

**A*ifc*-F*u-:7rtfc4*>i»B*i*» 

L 1 0 0 •CfcLtOiagr. AfiEfcLtKttlE UTI&M 5 

s?x»y-*7 3>«tc. -f*>£&S#$A3tt io 
-c. Msati»o:**ifiMf©:f h i> ^a^u *-7A^©& 
fiKftoroa-f *>sawi*aaL'c i o o-c«±» 

* U < « 1 2 0mtrffc*ffiHOTBiH3«4£. At 
>SaWI©Ki!MBKO^r<fiF*bl». C©<fc5fci, 
■cfflfc-f*>S3W*"!M8Ki6i;-c. ttEI9©*giKic 

«U C©<fc5CCb 

[002 9] tit. muvsmmmtit. At>$t& 
m<D%7m&. tmmmimvtmtcmK) te < < , as* 

•jfciOTfla&StfT&SrtJea^S*!*©-?. jftft 20 

». **9»>-f*>$aMrtt«ati/*r<. #*© 
aa«fc**<fc*tt*>«)'c&<. -f*>£&jafi#© 
«ft*>»i/t»©jwitt-c**. tit. At>s&jmtc 
%ttiz*<m*tmi>4>te<tez>ttto. mmmmm 

oT, ffl?g"CB5 0 0 0 um<D$m®4 30 

9mifi&.t>tlXi,>Z. *»W©»^fel3«(C5 0 um~ 
5 0 0 a m©ffiffl©fe©*iSKJi < £ £„ 

[0 0 3 0] co«t5tt-Y*>saw*ffii>r. ^ob 

vm^htiz. i3xtmm.m*. jwi&R©fttt-?&& 
ftLitmnmicJ:<omm2tizi><Dv$>t) . dwcj&i; 

UTtt. *^©K{tSl&te«J:O t »SR©jg7cSl5*«ei-r 

*£iire**it*. ^Kii®5£$n-r. a&. a. ^5 40 

JWK x-,4r;k ^nA, ^>yx^>, 
*5?9A*4t»tt. **i§©£&*»*tf6*iS. C©J: 

3&*BK©«t»"Ctt£4 ura&*m>6*i*. 

[0 03 1 ] fcfc&i tt&£j|©ttSii. MSB 10-3 
0 0 hn- AT* *„ tt^h3l>B£ttKtt 

IBBltK 1 0^>^X ha-A*il©t©tt. 

flP«*™"C*D. 3 00^->y^hn-A«tf)AtC» 
&ft#ttlH8fttt». S6*ittl>. gF£U>ttK&IK© 
t&SB. 1 5~1 0 0*>^X ho-AT**.. »«© 50 



#£§¥6-342 66 5 
10 

mmut, K&vm2tiittm-cw*.&, 0. 01- 

10mg/cm' -C*4 0 MM©&W. 0. 0 1m 
g/cm' *M-ett. ft^©tttl*^»3n-ri Omg 
/cm' SiSit S £ 3 *htf£? I tig ft. 
<B> 0. 1~5. Oig/cm' T&S. 

[0032] aimsoi Ltii, m-nm&ymv&ti 
«. t>-rn©fc©-cfcm<mtf. &s&R*>ftstffi 
&£-*w=>*i6. «*.«. ?r- 

en. c*i6##«*4(,»»»£L-cttBS*i4. is* 

B, ijo;^ f F77Wnif 

U>ft*^fl**lf 6*1-6. C©i^**'^fi£tStm®i 
L-T. -H{Cffll>6*n:i»$©B. E-TEKttS©^ 

[0033] ±e©j: 9*^xjtwwi -f *>saai 

*i*. #*ffi»M±«:. ^^aSUUMH©*)©^ 
l/t »*3R#y -7 

£ <0 g& S*saS 1 0 0 "CfeLhT S> 0 . » K 1 3 0 -c« 
±*U<tf^*)*l'Cfc"3. 1 5 0"CfcU:£-f£C£fc£> 
■5. C©B#, ^*>SaWftO*iWflS»0. 

s. EK*iwio-f*>saaitt. i2o-cw±©»fi 

me^s. ^sifi#»*ssE<br4c £«>*»), 

its* ok se^r. *»»©-f*>xiwi©ti^. 
tt«*« 4 s r*wtt*fi 5 4-rn 

B, *»*M«^LT^*>SE8UWtt«bfctt« 
[0034] «B£©S^I»(C*^«>ttS(CJKIKL«C^ 

«t>tt^5*>saw4«ii©affl*^*-9 h^>. mm 
o o -c&iTicTmtim7vx$im>t>m<) mmo. 



» I 
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fi©*£*K:tTf&7 , u*fmc*##t^b'rk t >f*> 

&ftjg©?aisaijg* * i» <fc *> k-t 5 c t e>as*rc* 
*= 

[ 0 0 3 5 ] Sfc. ±MmWJ><< *>£&Kim&i© 
»£#©KfB5rtt£ rj. Electroch 

em. Soc. Vol 139> No2. L28-L3 
0 ( 1 9 9 2) J (ClStg©fc©*i*5„ cn«. *"f 

r*7.f*> (SAiSai) J ©7*3-;l/Sl£*©»* 
L//c «>©£££ ft £ * iU* >®*£ - S 0 3 

©-r ^s^-so, Nastcsati, 

-SO, HSfc-f * C i K «fc 0 «£<*£»fiXf 
*4>©-C&*. C©J:5tt*£«H5fiMc*lr>Tfe*»W 

[0 03 6] K±© «t 5 &S£f**fBSL fcft. *mf* 

s«. mow*. ^©M^rStta^q . mffiamE 
«. 5o-c~i oo-c-cfpftstt-s. ^WK*»t>r 

SJJift*. 

[0037] #*©«*6E;ft«. jswn««st4m?6i 0 

I****©?. c©J:9ttfl«©tti>E*«Brf»3 
*4©#H*W». E*ffiH«> 4*>ajJW©W*K 
fcJ:***. 1 0 0 jumeg©Jl#©*i£«, «it«. 
0. 5~1 0a tm£ft&. 0. 5 a t m*$§©*§£ 

(f>fc»«i»«t©ia**«»l/ < «ftfcft. lOatmS 
iSASi. |(©miCj:ft«R©ft|ft«tX*«A:lHr* 
L/<ttftO. Lfc*»oT. 1~5 a tm©©H*W*t 



(7) ^¥6-342 66 5 

12 

[0038] »t»6*ia#*tt. Jgsftiirfei urfrabT 
saa«:iat >afi©n«*isa%dtj^R* * t » 

4»ftSfl©*f;*£l/Tm>. 

«<!^feftr*iKW«tt«3*ifcfe©*ffil,>4. Ufc#o 
r. a»*ffiE©MJR*JIl»4 4. ®^»EAH5<, ji 

ftmtei or©ffi^*s<g< ft*. L*»L*»wc*«.»r 

«*"a>*©T. 1 a tmSa©fiE-C^. ffe©«ms 
10 [0039] 

7*0 h>^^i^^«?lfe{Ciffi^3itf-f^>3^ll©^ 

**«C*J&* C 4 BT* ft*> o fc. 
[0040] 4^tft>jNfcSa&lc£Q jHMttHM 
B4 UTfcftTl>4©*»*;/£W«rctt&l»JW&©J: 5 

20 *>S*BWK*jt>r. *3HHI|-C*3lWBMb3n** 
■f * > 4 ft 9 KJRffifflK&tt-f 4 PSJt > *#*3~5# 

*»!©*■«:■£-*-« -f*>m*n?©*a 

&jWB»orfc. SttftK J: r>X IPi©*jMHi&-lc 
SfcW, B©**ffl»W6*K:<<&St>©4Jtigl, 

30 tus. x> «ff^©^©*t»t»Y*>©awfei/^> 

f < ft 9 mi&SlcLL fe*W«:ft 4 C i *>S4©-ot* 
[004 1 ] 

[JtJtMRtttttM] «T. *^W^«JSFJSO'tb©W 
K«t0lttWr5*5> *»WttCtUcBBe3la4t)©-C» 
ftl\ 

<-it>7 - ;bNo. 1 ~ 1 0 >^©<b^iC ( 6 ) t?^S 
n. ^SSS*5 1 0 8 0 g/e q 100m m©^' 

40 Lit, cn%^*>3?^iiAi-r5o 

[0042] 
[ft 5] 
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- ( (CF.-CF,) 



(CF 2 -CF) J - 
I 

(OCF2-CF) -0- (CFi) 2-SOaNa (6) 
I 

CF 3 

C0043] (5S#L/m=6. 36 H§gfifiK:jl£ *<t>^No. 1 5 >±fB©S (6 ) T^Sh, ^fi 

10 

U (1 3 0*C. 15 0"C. 17 0'C© 

&fi£) (C^FLfc^tC. C©4*>£&eA£6l$Pa 
aS3#/c 0 -£•©&£. C©^*>£8ljSA£. 0. 1 
mol/l. 9 0 'CCOmiti- h V * Ajgifcit 1 6B$IB 
a«-rSCi?:2gS»)iILfcS. lmo 1/1, 6 0 

'commmmic 1 6 harass u . 1 0 0 -mA<pv 

[0 04 43 ±IBM8©I*3. x^U^'Ja-Jl/Cl 5 20 

o-CTMai//tt©©*2t5(*»fiiL. ctie^^-n-en 

if>^No. lRO'3£0fc. 
<lJ->7-;l/No. 1 1 >falB£H«©>f*>£&llA 

£, E?s^a?RK«a!f tt-f k. 1 m o 1 / 1 . 6 o *c 

(omwmWUc l 6 TOSS U Etc. 10 0 'C©iffi*tp 
[0 04 5] <-?>:/;UNo. 1 2>7 r ;**>&»©* 

(sinra^) 1 1 7 £. 0n^a^{c«siiti 

fCC, 1 mo 1/1, 6 0 °C©i»i§$K: 1 6B#Ra»?f 

u ik, i o o°c<Dmv$v2mm3mLtc. 30 

<-»>->7 - ;uno. 1 3>±ia©S (6) r^Sft, as 

SS*S8 9 0g/eqt)l?*H 0 0 Atm© -f 
IS*, E«a?gK:«azg-&riC. 1 mo 1/1. 6 0 
"C©5Sm?§$tSC 1 6Bf^aif 0. MK. 1 oo-c©m* 
4n?2B*P.fc?r$Uc. 

[0 04 6] <if>^No. 1 4 >±fB©5£ ( 6 ) V 
^Sft, SSfifi#9 9 0 g/e qrJI3#l OOum 

<Dj*>$smz> mm&mmwmmvric, imo 

1 / 1 . 6 0 "C©KK?SffiK 1 6 KJIfflrSS b . SK, 1 
0 0 'C©iffi**t? 2 B^&ift L fc. * 40 

- C (CFi-CP*) u- (CF 2 -CF) J - 

I 



Wl 0 0 0 g/eqTJiS#12 5ym©-f:*>£ 

«»?»i*-f(c. 1 m o 1 / 1 . 6 

0 -cvmrnmuc 1 6 mmm u ek, i o o °c©« 

[0 04 7] <1f>:7\>UNo. 16~18Wtf>£& 

mvm&w 125/i mvbzumwyffrN o . i~~ 

1 Oi[§l^^^>$^)i^(iUc„ yx^y-;U7 
iyZBrnimWitL. 13 0*0. 15 0'C, 17 0 C C 

cc«^f b tc *tc c© * y$&m* 6 B^a?i $ &tc. 

-e©^c, C4i6©^^>3^S ; Sr. 0. lmol/ 

i.9o -coTkwuti- h Afemic 1 6 Bspaas-r * 

£<b£2giS£9ilL/c&, lmo 1/1. 60"C©KK 
^EMK 1 6 BtISi 0 . MtC 1 0 0 °C*€**-C 2 tiffflm. 

mbtc. 

[0 04 8] <^V)l \ 9~2 1>±IB©S; (6) V 
afififi*n 00 0g/eq-C/i3*512 5/Li 
mOt^^N o. l5 £|^©^>£&ia£?«IL 
ft. ^x*>-;b7 5>£I!^CT?g<tU 130'C. 

i50"c, 1 1 o'cicmzbtctptiUKD-i 

i o o 4 9 ] -e©f£&c. ci-i^-fjj-^&ia*. o. 

1 m o 1 / 1 , 9 0 °C©*K{t^ h ^ AjgjgtC 1 6 B$ 
P^aS-r-5Ci?:2gigi5®Lm lmo 1/1. 6 

o-c©ssig?g$&ci 6i$rasjau hki oo°c«** 

-C2^#HLfc D 

^^^No. 2 2>2 -y)ltaz)lfc~)l^)\s7 

[0050] 
[<t6] 



0- (CF 2 ) *-S0 2 F 



(7) 



[0 05 1 ] (^*L/m = 5. 0 2 SSSSfcjtltr 
* KfcSsJjn L 3 o %8ftkt> "J *^?Stc r 9 5 -cr 2 

*mm.ft®b> *©&o. 4%?miti-\-<)VJ»*i& 



jt#T9 0°C. lBSRmB&HL/c. C©-f*>£&lg 

fl^&Mc«»*s-i*-rcc. imoi/i. 6o-c 
vmmmic 1 egraaatu ek. i o 0-0©*$** 

-C2^Pa^L/c 0 C©-f^">5^8l)i©/i*t3:l 2 5a 

so m, ^mmmtei s og/ edVb^tc. 
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[005 2] <if>7 , ;UN o . 2 3 >TtB©5£ ( 8 ) © 

- ( (CFi-CPi) l (CF 2 -CF) J - 



* [0053] 
U17) 
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0- (CF 2 ) i-S0 3 Na 



(8) 



[0054] (5»L/m=8. 17 SS*SfCjl£ 

0 1 / 1 . 6 0 -CCDfflmmiC 1 6 BfP&iSU E&C, 

1 o o 'ccd^** v 2tmm8>i tc. 

<? >7VUN o . 2 4 >TiH©5$ ( 9 ) ©Hil5$£feo 

s (i o) ©tgi^^^&L^fii-f*,* 'jv-£*§ 

[00 5 5] C<D#V?-ZmVit l amL. $%<DV>jtX 
(CF 2 =CF) 

I 

0- (CF 2 ) S -S0 2 F 

[0 0 5 7] ★ ★ Ut9] 

- ( (CF 2 -CF 2 ) l- (CF 2 -CF) J - 

I 

0- (CF 2 ) ,-S0 2 F 



io -C9 5'cc2mm^mb. ^©&o. 4%*.mt+ 

j*ywmz, &m*m.w<c\mmir<<c. imo 1 
/ i . 6 o -commmz 1 6i$[a§su mc> i o 
o'c<Dm*.$>~c2mmmbtc. c©-/*>£&ii©/i 

M12 5/im, SIllB9 0 0g/eqT*ofc. 
[0056] 
[ft8] 



(9) 



(1 0) 



[005 8] (SfL/m=5. 7 2 SSSSfcS^ 30 
<-fy7')lNo. 2 5~2 6>if>7*;l/No. 2 4i|SI 

(o^m^mmsummt u 130 -cscx 1 5 0 °c©&?a 

[0 0 5 9] %(Dmc> CC?M:*>£&ffi£, 0. lm 

o i / 1 . 90 -commit h 'j t) a?mk: 1 6 mrm 

ig-r5Ci=&2S^f3iRO^. lmo.1/1, 60-C 

cmmgmt 1 e n$w»2t u . Etc 1 o o •c«*4>r 2 
©?>7**. -eft, Ms-c^g**tcaaL,fca> 

[0060] ( <f *>£&H©m§i,£iitt) Mark W.Ver 
brugge , Robert F . Hi "113? (3 . El ectrochem . Soc . , Vol .137 , 
N0.12,Deceraberl990) ©#i£&C^3ftS&©<!:ffi<H©I'J 
%t)l*m^T&3ibtc. IP*,. fi&Sffi*ffi;lfc20 
©^•feJKC, KM©>r^>3^M4«S*. SMzJl/ftCC 
« 3 2 %«i&§ffi€:fi!fc U fc. -Y * >&Mt<DI9IHtC B 



«UTJ,>ftl>tt»tr©BI®|iilllO«EE3l*«5ei/fc. * 
©f£. 40mA/cm' , 60mA/cm' > 80mA 
/cm' © 3 o©^fFT fijs6«aE?r? Ift] U , -T^>^ 
)i©Wf J©S&*#Mm^K:j: 9 pj^u 5fc{£5jt#>fcm 
L r ft l »^©*E*HS I * * >£&im©11EP* 
Tit/. TffisS (3) K:J:0^me*S ; &&WL./c„ c 
©3 £©¥$«£? >7Vt,©m«£i§g£ 
[006 1] 

tan 

Lx I 



= c 



(3) 



') 



S XV 

[0 06 2] C :mftt£iSK (Q" 1 • cm" 
L : 4*>$jm<Dm?> (cm) 
S : Jt>$jkm<DMnwm (cm 1 ) 
I : Wfc (7>-^T) 

v : 4*>$&m<DnsM-r (jjoh>> 

«S4iM3efS. -t©»*©ll*I^TC 1 0 0-C-C5 
(4) J:D£***JjM>fc. 
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[0 06 3] 



( Wa -Wb) 
Wb 



x l 0 0 =W 



* [ft2] 



(4) 



[0064] .(Mxm&BM) Mfctimt vat^a<D 

I'JS^i l/T. 09^.{fTatsuo Sakai.Hiroyasu Takena 
ka^ (D . El ectrochem. Soc . , Vol . 132 , NO. 6, Junel985)©;£ 

it. azm&ma8mti>r. yanaco gtr 

-lOXE^/Bt^ 4 0"CKfcl,»T. SftftttaMt&St 

s«:H2 ;> 4 0 •ciSfasgfcffi-o /c$s&gfc«*^*io 

q x k s X L 



vh^^-f-fcJ^tBgU. TIES (5) icblctfi^ 

[0065] 
[ft 3] 



L 
P, 

A 



(Pi-Pi) xAx t 

[0 0 66] q : tiZffi&M. ( c c ) 
k 5 : ±MOk (±e»J3£«B«C*jC»Ttt 1 . 6£$ 

(cm) 

:MH^E(omHg) 
: */*«5lffl«E# (ciHg) 
tixmiWfk (cm') 
t : ijzm&%ffl (sec) 

K : **^2iS^ft ( c c • c m/( cm 2 • s e c • c 
mHg)) 

4 - S 0 3 HSi Ofc±t? , 1 5 0 °C(cr 1 6 mWA± 

SffiSrW, (g) if S„ ©««©«£#* 3 « 

EjfciMfc-fe ■? > ^ y i §{*«J:tr 1 : 

l icms Lfc*»*fc Ahr. 6 o -ce l 6 tm&±& 



= K 



(5) 



«MW»©F^>**«ftKBftr*. *©&. com 

1 5 0 -CtCT 1 6l*imJJI£IH*U' MKILffi! 

fifi^>*s^r < & -s g -c^^cc^mi- s„ c (omgxm. 

20 £ft©M«»jeU -e©a'JSffl*W 2 (g) ttZ. 
W 2 TeSKJ:D. SfiSS (g/eq) £ 

[0067] 

SSSS= 13 1. 9 xw, / (W, -W x ) 
6Ui®»S*©-**TIB©3ilK5«-. Sfc. Cft6© 

^l,fcfc©£0 1 K. d**i^xail»»i©K«* 
^77{C^Lfcfc©*S2{C^-r. 
30 [ 0 0 6 8 ] 
[*1] 



(11) 
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No 




g/eq 


■ &m ! a* 




MAGMA 

Q '-ci"' 


cc*n/(ci 2 'Sec>ciHz) 


x-nAcB* -sec-ciKa) i 


1 






I 

i 


i 

i mr 

1 3UV 


147 


u . 


24 


8. 5x10" 


14. 2X10 1 


2 


1 


1060 




1 3 0*C 


12 5 


0 . 


7 <i 
C 3 


8. 5x10 ' 


13. 9x10" 


3 


1 


I 5 Or 


178 


0 . 


2 5 


8. 4X10 » 


17. 5X10" 


A 








1 7 0T 


273 


0. 


29 


11. 5X10 ' 




5 








la or 


60 


0. 


17 


6. 2x10"* 


11. 3x10"' 


6 






1 501C 


70 


0. 


17 


6. 5x10" 


12. 9x10 • 


7 








17 or 




0. 


20 


6 . 9 x 1 0" 1 


ii a v i n • 
11. o* i U 


Q 








130"C 


10 7 


0. 


20 


7 . 5xl 0" 


12. 7x1 0** 


g 






is or 


14 9 


0. 


23 


8-8x1 0" 


14. 9X10 ■ 


1 0 








i7or 


19 2 


0. 


26 


9. 4x10 ' 


18. 4x10'" 


1 i 




1080 






-3Jl 


0. 10 


4.7x IO'* 


8- 6* J, 0 • 


12 




1100 




38 


0. 


11 


5. 3x10 « 


10. 0x10" 


13 




690 






81 


o. 


20 


7. 3x10" 


16. 4xl0'° 


14 




990 






45 


0. 


13 


5. 0x10" 


12. 2x10 ■ 


IS 




1000 






43 


0. 


12 


5. 2x10" 


1 3. 1X10" 


16 




10 8 0 


?xy/-«v 


i3or 


80 


0. 


21 


8. ix 10" 


15. 4x10" 


17 






i5or 


125 


0. 


23 | 8. 4x 10"' 


1 6. 1x10" 


18 








i?or 


186 


0. 


23 |8. 7x10" 


18. OxlO" 


19 




1000 




130^ 


159 


0. 


21 


9. 2x10" 


1 6. 4x10" 


20 




isor 


211 


o. 


23 


8. 9x10" 


18. 5X10 1 


2X 








i7or 


340 




22 


0 


780 






J6£ 


0. 


14 


5. 6x10" 


12. 8x10-" 


aa 




1095 






27 


o. io ! 


4. lxlQ* 


B. 5X10" 






900 






£1 


0. 


17 


6. 3x10" 


11. 3x10" 


25 








130*0 


121 


0. 


20 


7.1x10° j 


13. 8x10" 


26 




i 


i 


iscc 


163 


0. 


21 


7. 3x10 ° 


14, 9x10" 



[006 9 1X1 Kfctvr. &Hrf£tf*»(8®fiH#>& 
jf*i-5&©K-pf&*fi6Lfc. CtilcJ:*)D-Z/-7)lNo. 
1~~3. 5~10. 13~20. 25. 2 6 ##36$© 

mmmi^^L. ^>y)iNo. 4. 11. 12. 21 
-24 temmittmt z c t scicmmio 

ISMWctB^TStf^.n'No. 1. 13, 15. 2 0 
Rtf2 5t> tktmiCtt^TZIf^Wo. 11. 1 
2&tf2 2CCO(,>T. (At 3 : BS6 

cm©RJf5) #*I»&$nft:&]jKtttttt€. OT©J:5 
(tLTftSIUc. 40 
[0 07 0] *fi£OTE-TEKttt(©:tfX«;Wt* 
(M^e^SO. 3 8mg/cm')IS3. 6 cm© 
*>©£&4*>3^lgK^T2ft^o!M§U C©& 

«) © 5 as%^^»r-^ u 6 o °cr i naaneft 

[007 1 ] C©#*&ffc1i&£ii?fE& -(*>£&)§© 
WflBfcEU ^©^ffl^e.. Bfi3. 6cm©RB©H 
□£Wt/. IJ* 1 mm©!jfJf h7?WDX?l/> 50 



?*#y#.M<D0. 05mm©*7>> (9ffl*ft) 7 
•/ * A4fflt>T«i>*jK»*JiB*i&t» «fc 5 K: Lie. C © 
J: 5 J»^i/^SSIltaia*ii*. ?>7)\> 

No. 1. 11. 12. 13. 15. 20Rtf25Ko 
HT. 14 0'C. 6 0 kg/cm' ©jg#"e 9 0 #ffl 7 

t,fc«. ^©s s©«!i-r-r{i-f> < umz 3 o -c* 
r-Rft#>e>. 7iszgmJ:<mLic. 

[0072] C©<fc5fct,TJBiaS*lfc. -f*>aSWI 
-HffiJg£f*£2<i©i£li#<!:. X/aOJROAftPRCf 
tfJS&SfflUX »©**#*«*.&> * 

it. ctibvmmm&mmstcwgtb. -#K5 5 
•c©*^.siris?n§nfc*«*'x. t ^-*(C5 5 'c© 
*^.»r urn $ nfciOR^^ * tfzwL d Ann*> 

U «Sf4m?lfe*<*=£^5 5"C. latmm. 



(12) ^¥6-342 6 6 5 

21 22 

[007 3] W£*mi<OWMWKttmzy^-?)\>\i ©*H4fcSt*. 

o. 1 bttiMmft^tZyy^Wo. 22£i«§ [OO76]03. 4©^77j!i>6*>*>.S<fc *2S 

btc. WiOTE-TEKttWMfalfciHltt (M* W©Ji»«iCffia-r**->^N o. 1. 13. 15. 

6&S0. 38mg/cm' . **§:2cmx2c 2 0. 2 5©-f*>3^^i^il*iA$nfcjl!Sm?tfe«. 

m)iIS3. 6 cm©fc©*#4*:/$dftllK:*fl/C2 ttR«K:ffiS"*-SlJ->:™>No. 11. 12. 2 2©-f 

r--f*>Sa«BW«0. 6 5mg/cm' £ft4J:5i6 10 [0 0 7 7] 

?5«fi%jiSLfc 0 [#£«©$&*] ahSW30T#fc<fc5K:. *«WKJ:h 

[ 0 0 7 4 ] c ©tf xffitHtfiSffiBft'f * >£fcH© «. S^ai^^aMoPDSi b-c :/n h y&Wtm®. 

MMcEU *©iHS*6. 2 cmx2 cm©**;*© JB4«lfe*«Wfr4-f *>3aft»c4sl,»T. *©fl*4» 

Tv\2 «rc. ©#*JtlWItta»*#X &S*»£atttt*HAtcR£-r * C £K J: 0 . RlJgi 

4r»hOlinKH:**J:9KSWI*»6«8^ *fc. 0T©fcttK«ftft*«6. OT©ttflfe»&fe 

*#*fMMTO**>SaM&fi»W©IF*. *U ft(r»-/*>SaWH4. **x*fflt»fc»ttl6ft«S»«** 

•f»#>ttiK©0. 0 5mm©*yh> MS) S«f£C 

©J: 9 *^UXit»c|t*ii*. 145 20 mi] mi K*3titcm%®ft. 

*C. 6 5kg/cm' O^fr-CQOW^UXLfct. CMWkmbltWvcibS. 

*(D££<Dtm'C?li J P< MSLZ 3 Q-CtVTtfXfr [02 3 ft 1 K:^$tl/cMm©rt. #*$<fc#Xj§j&# 

6. T'UXggiWCfc. »£©M#*jj*Lfc^7-C&S. 

[007 5] JJHC. *^*No. 15. 22©-f*> [03 ] *^©mff &JtlRMtCf^-r* <f 

cn6©iiim*tt*;'HBjMFtc$R [@4] *^c^m«ijt««{cffla-r*-f*>saft 

-*(C6 0 c C©*|ga-C^»$nfcS^^XKDAn 30 XtflaeOA^fflAWtB^WMtfewr^^r 
□*6ttt&U JRW«»*tt*ft5 5 , C. latmfcGS 
•fc. J^^iffi{l*£*T«aiffiJ&©S4bfcJ:«ffi* 

[04] 

I.Z- 



1.0 




o 



0.5 " 1.0 

( a / cm*) 



t 

1 . 5 
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[01] 



0.3 



0.2 



H 

0 



0.1 




100 



200 
6** CWt%| 



300 



[02] 



X|0-* 
30 L 



20 



10 




100 



200 



K**f*fl&ftxt (mm 

. i i , 

300 



